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Summary: Cognitive and depressive disorders are common in elderly Chinese and are becoming an increasingly 
important public health problem, partly because of the rapid aging of the population. To help address this issue 
China's national government has funded a major study to establish national standards for the early identifica- 
tion, evaluation and treatment of common psychological disorders in the elderly. The present paper describes 
the overall methodology of this study. Fifteen centers in eight provinces will recruit representative samples 
of subjects aged 60 and over, collect a detailed history, conduct a physical and neurological examination, ad- 
minister a comprehensive battery of psychological tests, and carry out a diagnostic exam using the Structured 
Clinical Interview for DSM-IV (SCID). These subjects will participate in follow-up evaluations one year and three 
years after the initial evaluation. Subsamples of subjects with mild cognitive impairment (MCI) and subclinical 
depression will be enrolled in randomized controlled trials of a cognitive training program (for MCI) or group 
cognitive behavioral therapy (for subclinical depression). The results of the study will be used to estimate the 
prevalence of cognitive and affective disorders in the elderly, to develop a standard screening procedure for 
these conditions that can be promulgated nationally, and to promote the use of specific interventions that can 
prevent the development of dementia in persons with MCI and the development of depressive episodes in 
elderly individuals with subclinical depression. 
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high-income countries. 141 Estimated conservatively, there 
are six million individuals currently living with dementia 
in China and this number is projected to reach 10 million 
by 2050. Dementia is already one of the most important 
causes of disability and death among China's elderly. 

Geriatric depression is another important cause 
of morbidity and mortality in the elderly. Studies from 
China and elsewhere report that 12.5 to 14.8% of elderly 
have symptoms of depression and 3.9% meet criteria of 
a major depressive disorder. 15,61 Estimated conservatively, 
there are seven million individuals currently living with 
geriatric depression in China. 171 Moreover, suicide risk 
is considerably higher among elderly individuals with 
depression than amongyounger persons with depression. 
In China the estimated suicide rate in the elderly (47/100 
000) is twice that in the general population (22/100000), 
making China one of the countries with very high suicide 
rates in the elderly. 1891 

Mild cognitive impairment (MCI) and subclinical 
depression are prodromal conditions of clinical dementia 
and geriatric depression. The early detection of these 
prodromal conditions is one of the most important 
steps in the prevention and treatment of geriatric 
dementia and depression but there has been relatively 
little research about these conditions in China and there 
are, as yet, no national norms that clinicians can use to 
identify and treat preclinical cases. Screening procedures 
for other types of psychological problems in the elderly 
(including other types of dementia, anxiety disorders, 
and so forth) are also lacking. 

To address this important public health problem 
China's national government funded a major study to 
establish the psychological norms that can be used in 
a national service network for the elderly aimed at the 
early recognition and treatment of MCI, subclinical 
depression and other psychological disorders. This 
report describes the overall methodology used in this 
national study. Subsequent papers will provide details of 
the methodology, implementation, quality control, and 
statistical analysis of the project. 

2. Aims of the project 

(a) Estimate the prevalence of dementia and 
other mental disorders in the Chinese elderly. 

(b) Establish national norms for measures of 
cognitive functioning, psychological symptoms, 
quality of life, social support and subjective hap 
piness in the Chinese elderly and assess fluctua 
tions in these parameters over a one-year period. 

(c) Develop a screening program for MCI and sub 
clinical depression that uses a mathematical 



algorithm which integrates both psychological 
and biological measures 

(d) Implement the screening procedures in a con 
sultative network including community phy 
sicians, psychiatrists and clinical psychologists to 
determine the sensitivity and specificity of the 
algorithm for identifying prodromal cases of 
dementia and depression. 

(e) Develop standardized, China-specific treatment 
protocols for the non-pharmacological treatment 
of MCI (using cognitive training) and subclinical 
depression (using group cognitive behavior 
therapy). 

(f) Establish a bank of biological samples and norms 
for brain volumes and other measures obtained 
from magnetic resonance imaging (MRI) assess 
ments for elderly individuals in China. 

3. Research Methods 

Figure 1 provides an overview of the project. 

3.1 Cross-sectional survey of common psychological 
problems among Chinese elderly 

This survey was a joint effort of 15 institutions located 
in the eastern, middle, and western parts of China. Each 
institution identified one or more target communities; 
a total of 20 target communities (18 urban and 2 rural) 
participated in the project. The 15304 individuals at least 
60 years old registered in the 2010 national census as 
permanent residents of these communities were entered 
into a database and a simple random sample of 4411 
of them were selected as potential participants in the 
survey. Among those selected, 3514 (80%) completed 
the baseline survey. The 897 non-responders included 99 
who were not located, 712 who refused to participate, 
26 who did not come for the appointment, 53 who 
only completed part of the survey, and 7 with a serious 
medical condition that made participation impossible. 

The survey was conducted in local community 
centers for the elderly or, if this was inconvenient 
for the respondent, in the respondent's home. Data 
collected included general demographic information 
(including name, sex, date of birth, home address, 
zip code, home phone number, ethnicity, years of 
education, current occupation, occupation before 
retirement [if retired], and permanent residence) and 
information about daily living (including hobbies, dietary 
preferences, sleeping pattern, and histories of smoking, 
consumption of alcohol and tea, and physical activities). 
Several psychological and psychosocial measures 
were assessed by a psychologist: the Mini-Mental 
State Examination (MMSE), [10] the Montreal Cognitive 
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Figure 1. Flowchart of the overall project 



Interviewer training in use of standard psychometric scales 

National sample of 3500 individuals 

Cross-sectional evaluation of cognitive status, mood, and 
psychosocial functioning; estimation of prevalence; and 
follow-up evaluations after 1 year and after 3 years 

i 

Establish national norms 

i 

Develop computer-administered screening tool by using 
statistical modeling techniques to generate screening 
algorithms based on the scores of psychometric scales 

Community trials with the screening tool to assess 
reliability and validity; make necessary revisions to tool 

t 

Use the screening tool to identify persons with mild 
cognitive impairment (MCI) and subclinical depression 

T 

Conduct two separate randomized controlled trials with 
1-year follow-up of outcomes to assess the efficacy of a 
cognitive training program for MCI and of group cognitive 
behavioral therapy (CBT) for subclinical depression 



Assessment (MoCA), [nl the Neuropsychological Test 
Battery (NTB), [12] the Self-rating Anxiety Scale (SAS), [13] 
the Geriatric Depression Scale (GDS), [14] the Life Event 
Scale (LES), [15] and the Social Support Rating Scale (SSRS). 
1161 Attending-level psychiatrists collected information 
on the current and past history of diseases, conducted 
physical examinations, evaluated functioning and 
determined the diagnosis using the Neuropsychiatric 
Inventory (NPI), [17] the Activities of Daily Living scale 
(ADL), [1S1 the Clinical Dementia Rating scale (CDR), [191 the 
Global Deterioration Scale (GDS), [20) the Clinical Global 
Impression scale (CGI), 1211 the Hachinski Ischemia Scale 
(HIS)' 221 and the depression and anxiety disorder sections 
of the Structured Clinical Interview for DSM (SCID). 1231 

Two diagnostic methods were used in the study. 
Clinical assessments classified subjects as follows: no 
diagnosis, amnestic mild cognitive impairment (AMCI), 
vascular mild cognitive impairment (VMCI), Alzhiemer's 
Disease, vascular dementia, mixed dementia, depressive 
disorder, normal aging, and successful aging. The other 
diagnostic classification based on the results of the SCID 
included the following categories: no diagnosis, current 
major depressive episode, subclinical depression, 
current and past history of manic episode, primary or 
secondary depressive disorder, dysthymia, subclinical 
dysthymia, panic attack, generalized anxiety disorder, 



pain disorder, hypochondria, and primary insomnia. 
(Two of these diagnoses are not included in DSM-IV. 
The criteria for 'subclinical depression' were as follows: 
two or more simultaneous symptoms of depression, 
present most or all of the time for at least 2 weeks that 
are associated with social dysfunction in individuals 
who do not meet criteria for minor depression, major 
depression or dysthymia. The criteria for 'subclinical 
dysthymia' were as follows: one or two simultaneous 
symptoms of dysthymia, present most or all of the time 
for at least 2 years that are associated with evidence of 
social dysfunction in individuals who do not meet criteria 
minor depression, major depression, or dysthymia.) 
If there is a conflict between the clinical diagnosis and 
the SCID-based diagnosis the clinical diagnosis is given 
precedence. These results will be used to estimate the 
prevalence of common cognitive and psychological 
problems in the Chinese elderly population. 

The 3514 individuals who completed the baseline 
evaluation will be re-evaluated using the same procedures 
one year and three years after initial entry into the project. 

3.2 Establish national norms for common psycho 
logical measures in the elderly and develop an 
early detection screening program for elderly 
individuals using these norms 
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Based on the baseline and follow-up surveys 
described above, we will establish national norms for 
elderly Chinese of common psychological measures of 
memory, cognition, mood, quality of life, social support 
and subjective happiness (including MMSE, MoCA, 
NTB, SAS, GDS, LES, SSRS, NPI, ADL, CDR, GDS, etc.). 
Using this data, mathematical modeling methods will 
be used to identify sensitive, age-specific indices that 
can be integrated into a screening battery for common 
mental health problems in the elderly, particularly 
dementia and depression. The screening battery - to be 
administered by psychiatrists, psychologists and primary 
care physicians - will be pilot tested, revised accordingly 
and then promulgated nationally. Long-term follow- 
up studies with the battery will be used to assess the 
developmental course of different mental health indices 
in different age cohorts of elderly individuals. 

At the demonstration sites psychiatrists, 
psychologists and primary care physicians will work 
collaboratively to establish mental health records (to be 
integrated with the overall medical record) for elderly 
individuals that include information on cognitive 
functioning, mood, behavioral functioning, social 
support, subjective happiness and so forth. Based on 
this information elderly individuals will be classified 
into five categories: 'successful aging', 'good mental 
health', 'high risk', 'subclinical state', and 'mental 
disorder.' Pilot projects by our group have already 
established a large database of elderly subjects that has 
been employed to identify reliable and valid measures 
of 'successful aging.' Periodical follow-up with the 
elderly at these demonstration sites will assess the 
trends in these mental health indices and be used to 
identify risk factors and protective factors for negative 
trajectories. Individuals classified as 'subclinical state' 
will be enrolled in prospective cohort trials of a cognitive 
training intervention (CTI) for MCI or a group cognitive 
behavioral therapy (CBT) intervention for subclinical 
depression. 

3.3 Assess the effectiveness of cognitive training for 
MCI and group CBT for subclinical depression in 
preventing progression to Alzheimer's Disease 
and Major Depressive Disorder 

As stated earlier, dementia and geriatric depression 
are the two conditions associated with the heaviest 
disease burden among elderly people so the aim of 
the current project is to prevent (or delay) the onset 
of these conditions by intervening with individuals 
who have subclinical versions of the conditions - MCI 
and subclinical depression. The use of pharmaceutical 
treatment in subclinical conditions is debatable but 



the use of CTI for MCI and group CBT for subclinical 
depression is well accepted. 

Recent studies provide convincing evidence of the 
effectiveness of CTI in the treatment of dementia and in 
the treatment of cognitive changes after stroke or brain 
trauma among elderly people. 1241 Ball and colleagues' 251 
conducted a large randomized controlled trial and found 
that the CTI improved cognitive functioning among 
healthy elderly and might prevent the decline of daily 
functioning that often comes with aging. Comprehensive, 
multi-component CTIs have been shown to be superior to 
single-method approaches to cognitive training both in 
China and elsewhere. 126271 A previous prospective study 
by our group assessed the mechanisms of successful 
aging and tested a CTI based on strategies to compensate 
for brain aging and, thus, maintain executive functioning 
in persons 71 to 75 years of age. [28] 

The CTI developed for the current project will be 
pilot tested and revised in Shanghai and subsequently 
employed in all 15 sites. The flowchart for the CTI 
intervention is shown in Figure 2. The sample for this 
study is independent from that identified in the cross- 
sectional study described above. Elderly individuals with 
MCI and those without any cognitive impairment will 
be separated into separate subsamples (persons with 
comorbid MCI and mild depression will be excluded). 
Each subsample will be randomly assigned (using 
computer algorithms) to the CTI group or to a treatment 
as usual (control) group. The CTI intervention includes a 
training phase and a reinforcing phase. The training phase 
includes three days of training sessions per week for 12 
weeks. The reinforcing training -with one one-hour face- 
to-face session per month - will last for three months. 
Based on relevant methods reported by Chinese and 

Figure 2. Flowchart of the cognitive training intervention (CTI) 
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Blind outcome assessment using MMSE, ADL, NTB 
and other scales at 3, 6 and 12 months after entry 



MMSE, Mini-Mental Status Exam 

ADL, Activities of Daily Living 

NTB, Neuropsychological Test Battery 

"Cognitive training involves 12 twice-weekly training 
sessions followed by 3 monthly booster sessions 
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foreign research groups, our research group developed 
a training protocol including both face-to-face training 
and self-training by the study participant. Face-to-face 
training includes: (a) memory training, (b) logical thinking 
training, (c) strategic training, (d) using a map of Shanghai, 
(e) workshop of computer skills, (f) handcrafting, (g) 
aerobics, (h) calligraphy and painting, and (i) group 
discussion. Self-training includes reading material about 
health, calligraphy, painting and so forth. The participant 
will practice self-training at home according to their 
own interests. The participants are encouraged to do 
physical activities, such as a daily walk lasting 30 min. 
Process measures include level of participation in the 
training sessions, satisfaction with training, self-report of 
completion of homework tasks. Outcome is assessed by 
raters who are blind to the treatment status of subjects 
at the completion of the 3-month training phase, at the 
completion of the 3-month reinforcement phase (i.e., 6 
months after initiation of treatment), and 6 months after 
completion of treatment (i.e., 12 months after initiation 
of treatment). The measures assessed at these times 
include MMSE, NTB, ADL, and other measures that assess 
clinical characteristics, social functioning, psychological 
status, quality of life, and self-efficacy. 

Many studies have demonstrated the effectiveness 
of individual CBT for depressed elderly.' 291 A web-based 
randomized control trial of CBT for subclinical geriatric 
depression by Spek and colleagues' 301 proved that 
this method can be effective. But community-based 
individual CBT or web-based interventions may not be 
practical in China. In urban China elderly individuals are 
relatively concentrated in communities and are willing 
to participate in group activities so group CBT may be a 
more appropriate approach. 

The group CBT employed in this project - which will 
first be pilot tested in Shanghai and then employed in all 
15 sites - will be an adaptation of the method described 
in the Group Therapy Manual for Cognitive-Behavioral 
Treatment Depression (GCBT) by Ricardo F. Munoz and 
Jeanne Miranda.' 311 The flowchart for the group CBT 
intervention is shown in Figure 3. The sample for this 
study is independent from that identified in the cross- 
sectional study described above. Screened elderly will 
first be subdivided into two subsamples, those without 
depression and those with subclinical depression (those 
with comorbid depression and MCI will be excluded). 
Each subsample will be randomly assigned (using 
computer algorithms) to the GCBT group or a treatment 
as usual (control) group. GCBT involves 12 weekly 
sessions divided into three four-session components. 
Enrollment in the study will be continued for one year 
or until 30 subjects have completed the treatment; a 



Figure 3. Flowchart of the group cognitive 
behavioral therapy (CBT) intervention 
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HAMD, Hamilton Depression Rating Scale 
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minimum of 4 subjects will be in the group at a time and 
new members can join the group at the beginning of the 
second and third components. There will be a homework 
assignment after each session and the homework will 
be checked at the beginning of the next session. The 
clinical status and quality of life of participants will be 
assessed using the 17-item Hamilton Depression Rating 
Scale (HAMD),' 321 the Hamilton Anxiety Rating Scale 
(HAMA),' 331 the Montgomery-Asberg Depression Rating 
Scale (MADRS) 341 the Short Form Health Survey (SF-36) 
1351 and the Quality of Life scale for use in dementia (QOL- 
AD)' 361 at entry and 4, 8, 12, 16, 24 and 52 weeks after 
entry into the study. 



3.4 Establishing a database of geriatric biosamples 

Blood samples (5ml) were collected from all 
participants recruited for the community-based cross- 
sectional survey in Shanghai and at a few of the other 
sites. This blood draw will be repeated at one-year and 
three-year follow-up visits. A regular blood panel was 
conducted to measure white blood cells, neutrophil 
granulocytes, red blood cells, hemoglobin, mean cell 
volume and platelets. Biochemical tests assessed total 
proteins, alanine transaminase, aspartate transaminase, 
bilirubin, potassium, sodium, chloride, blood urea 
nitrogen, creatinine, glucose, triglyceride, cholesterol, 
high density lipoprotein, low density lipoprotein, 
apolipoprotein A, apolipoprotein B, and lipoprotein. 
Separated plasma and serum (200ul each) were stored 
in -70°C freezers. 

Participants recruited in Shanghai are eligible for 
3D-MRI brain scans. Consenting participants will be 
scanned at the end of the first year of the study using a 
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MRI machine with a 3-tesla field strength. All MRI data 
will be saved in the DICOM format. This MRI data will 
be used to explore the structural brain changes during 
aging, and to obtain reference values for normal aging 
brains in elderly Han individuals. 
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